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(54) ycTPoacTBO Ann pemohta obcaa- 

HOA KO/IOHHbt B CKBAXMHE 

(57) tiso6pereHMe othocktcx k axcnnyaTauHM 
h*$t«hux m nsoewx cxaaxMH n moxbt 6utv 
Mcno/ikSOBaNO npM HapauuiaaHMM ucm«mtmo- 

rO KOS1WU* M COOAflMKM JXpBMOB M3 TtMnOHSX- 

mux MarepManoa aa o6c*ahoA kojiomhoA. 
Ucaw - pactuMpeHMe rexMOAorwecxMx aoa- 
MOxcMOCTeft ycpoAcraa aa cw o6ccno^CMM» 

OAMOepCMCMMOrO C yCTBMOBXOA peMOHTHOro 



narpyGxa TBMnoHMpoaaHMa sbkoaohhoA ao- 
hu. Ana aToro paAMBAbHwe OTaepcnui nonoro 
urroxa nepaxpuTw a mcxoamom no/toxeKvm 
repMOTMMHWMM neperopoAxaMM mcxay rwAPo- 

MMilMHAPaMM. HO/1 U A UITOK a HHXCHeA M3CTM 

mm6«t ycTaHoaiieHKuA Ha h«m c bo3moxho- 
crwo orpaHMseHHoro oceaoro nepeMeiueHMa 
qmiKHAPMsecKMA nepexpyaareAb c <t>DMxu*- 
ohhwm 4oMapeM. B nonoM uiTOxe noA uwamh- 
APMH6CKMM nepexpuaaTeaaM aunoAHeHw 
paAnaiibMya oraepcnta. UkamhaphmccxhA ne- 
pexpuarrenw ycTBMOBAer c bo3moxmoctwx) 
nepexpwTMX oocacahmx npn xoa« ujTOxa 
aaepx. flocAe saxaMXM m npoAaaxw TaMncma*- 
Moro mbtcpmbab pacnoaaranT p6momthuA 
narpyGox Hanpoma wmm HapyuieMita o6cba- 

HOA KOAOMNfcf. n«P«MOlUOHHCM yCTpOACTBB 

aaepx nepaxpuaaiOT paAMa/iwHue OTaepcTMa 
UMAmhapmhbckmm ncpcupwaaTc^eM. 3aTeM a 
ycTpoACTae co3A*iot pa6o«ee abmxcbhmb. rtpw 
stom xxopb • xoaht a aauenneHwe c koaohhoA. 
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M306p«TCMMe OTHOCMTCa X 6ypCMMX) M 

axoviyaTauHM h&^tphux m raaoaux ckbbjkmm m 
moxcct Mcno/ibaoaaTbca rpM HBpauiMBaHMtt 
UOMCHTMoro xoawua m co3abhwh axpanoa ms 
T8HnoH8XHUY MaTfepMaiioa aa oGcbahoA xo~ 
aommoA c nooicAywmeA repMemaauMBA 06- 
caAHOA kohohhu MeTaiininecKMM nAacrapeM 
a He^TXHhix. raaoawx m boaxhux cumxmhdc 

LLmho M3o6p€T6HMX * an » arc a pacuiMpe- 
hmb TexMOAonnecxMx bo3moxmoct©a ycrpoA- 
crxa nyreM o6ocncM€MMX OAHoaptMBHHoro c 
ycranoaxoA peMOHTHOro narpyCxa TiMnwx- 
poaaHMx saxoaoHHoA 30hu. 



. Ha 4>wr. 1 ttaoGpaxeHo ycipoACTao a*" 

P6MOHTB OSCBAHOA KOAOHMkl B CKBBXCMHC. Cny- 

meHHoe a cxaaxcMHy, a momcht aaxamcM tbm- 
noHMpyioiuero MBTepmaTia: Ha $nr. 2 - to xc, 
npM ycTBHOaxa nnacrupx. 

yCTDOACTBO AAB p<SMOHTfl o6cfiAHOA KO* 
AOHHW B CxaaxtHMB COCTOHT M3 fl KOpfl 1 . CAyXCB- 

tuero m* onopu ycTpoAcTBa Ma xoaoHHy. 
rHAPasAMHecxoro Aouxpara a bmag xopnyca c 
noCAOAOaaTeakHo ycTaHoaneHHUMH b hcm 
rHAPOUMAMMApaMN 2 c rapMeTMMHUMM nepero- 
poAXBMM 3 MOXAy mmmm. B xopnyce Tenecico- 
ninacKM ycTaMOBACM noAuA uitok 4 c nopui- 

HBMN 5. paCnOAOXCeMHUMM B rviAPOUMAHHA' 



00 

S3 



3 



1686123 



4 



pax. m paAMankHUMM otb6PCtmbmm A Ann can- 

3M nO/lOCTM UJTOKa C nO/IOCTflMH fMAPOUM/lHH- 

APOB. PaAHanbHwe OTaepcTMa A nep«Kpbiiw e 
mcxoahom no/ioxeHHH rcpMGTM4HUMH nepe- 
ropoAKaMM MexcAy uw/imhapbmm. B hmxchbA 5 
Macm no/ioro unoica ycTBHOBfieHa rxApae/iM- 
HecKafl AopHMpyioiuaii ronoBxa 6. 

Me*Ay KopnycoM m iMApaeaHMecKOfl ao- 
PHMpyioiueA ronoBKoA pacnoaoxcetf pcmomt- 
hu* naTpyGoic 7, B kmxchcA Macro noaoro 10 
UJTOKa noA rnApaajm^ecxoA AopnMpyioiueA 
rorrwoA ycTawoeneH c bo3moxhoctwio orpa- 
MMMOMMoro oceaoro nepeMeuteHMa uk/imhapm~ 
secicMft nepeicpuMTem B c 4>pmku*iohhum 
(jK)Map€M, a noA u>wmmap^ccmm napeicpu- 15 
BBT6JICM a nonoM uiTOKa tunoAHeHu pawta/ib- 
Hue OTacpcTMH 9 Ann UMpxyaauMM a mcxoanom 
nojtoxceHMM TaMnoHaxcHoro MaTepwaiia. B 
aepxneA Macro nonuA uttok 4 xcecrKo cenaaH 
c TpaMcnopTHoil ko/iohhoA Tpy6 (nacocHo- 20 

KOMfipeCCOpHUMH TpySdMM) 10. 

YCTpOACTBO A"» pCMOHTa OOCBAHOA KO* 

aohhu a CKBaxMHe paGoTaeT c/ieAyiomMM 06- 
paaoM. 

noc/ie cnycica ero Ha TpaHcnoprooA ko- 25 
noMHe Tpy6 a cxaaxcMHy paAMa/ibHue OTeep- 
CTMa 9 pacnonaraiOTca nanporoB 3ohu 
HapyuieHMft oocbahoA xonoHMu. Otkpubbiot- 
ca paAMa/ttHue OTaepcroa 9 nepeMeujeHHtM 
ycTpoACTBd bhm3. B mcxoahom nonoxceHMH pa- 30 
AwanwHue oTBepcroa A nepexpuTu. Hp* Ta- 
kom pacno/ioxeHHH paAMaabKwx OTaepcroA A 

M OTKpUTUX PQA a 4ai1kHUX OTBCpCTMPX 9 npOM3* 

boamtcx aaxaMxa TdMnoHajKHoro MarepHana b 
30My HapyujeHMn oocaAHOA koaohhu m 33A3B- 35 
/iHBBHHe ero 3a o6caAHyio xoaoMHy. 

nooie 33K3MKM M npoAaaxM T3MnOHaXHO- 
ro MaTepMaaa n^cnonaraxrr pcmohthuA naT- 
pyoox HanpoTMB 30hu HapytueHMa o&cbahoA 
xo/iOHHu. nepeMetueHHeM ycTpoACTaa BBepx 40 
nepexpuBaior paAMdiikHue OTsepcma 9 um- 
iiMHAPHMecxMM nepeKpuBBTeneM 8. 3aTeM a 
ycTpoMCTae co3AaK>T paooMee AdBneHMe. np« 
3tom nxopb 1 bxoamt b 3auen/ieH*e c ko/ioh- 
moA. 45 

nepeMeuieNMeH t pa m c no pT ho A koaohhu 
Tpy6 BBepx nporarMaaoT rMApaaiiHsecxyio ao- 
pHHpytoujyK) ronoBxy Buyrpw peMOHTNoro naT- 
py6xa. OTsepr.THa A ujtokb bmxoabt ms 
repMeTMMHwx neperopoAOx m xcmakocti* no- 50 
crynaeT b um/imhapu rMApaa/iMMeCKoro aomk- 



para (<t>m\ 2). DpM Aa/uHeAiueA saxamce xcha*. 
koctm rMAPaaiiMMecKHA aomxpbt npoTumsaeT 
ro/ioaxy 6 BHyTpw pomomthoto naTpyoxa Ha 
AAMHy, paBHyio xOAy nopujHeA. Oahobpcmcm- 
ho ocyuiecranaioT hoavcm TpaHcnoprooA ko- 

J10HHU Tpy6 MB BB/IMMMHy XOAB nOpUJHBfl 

AOMxpaTa. OcTBBuiyfOca Macrw pomohtmofo 
narpyfixa pacuinpaioT npoTamaaHMBM roito* 

BKM 6 C nOMOUibX) TpdHCHOpTHOA KO/IOHHU 

Tpy6 M T8/I0BOA CMCTeMU. rioaie pacujMpeHHs 
m npMxaTMa peMOHTHOro nBTpyGxd no aceft 
A^hhb ycrpoAcTBO cnycxaK)T b xpaAHee hmjk- 
nee nonoaceHMe, OTxpuaaxjT paAMBAbHue or- 
Bepcma 9, npoMuaatOT cxsaxcMHy ao bumubb 
TBMnOHaxHOro MaTepna/ta m noAHMMaoT ycr- 

POACTBO M) CXBaXMHU. 

OopMyna m3o6pctchms 
YcTpoHCTBO Ana peMOHTa o6cbahoA ko- 
jiohhu b cxaax<HH6,. BxnxwaJoiMee xopnyc c 
axopeM m nooieAOBaTejikHo pacnonoxeeHHu- 

MM B HeM rMApOUMAHHAPdMH C fepMCTMHHUMH 

neperopoAKaMM MexcAy mmmm, TeiiecxonMHe- 
ckm ycraHOfineHHUM a xopnyce nonww ujtok c 
nopwHRMM, pacnoiioxeHHWMM B rMApOUH/IMH- 
Apax. m paAHanbHUMM otb€pctm«mm Ann cbxsm 
nonocTM uiTOKa c no/tocTHMM fmapoum/imha* 
POb. rHApaajiMMecxyio AopMwpyiomyx) rono- 
Bxy, yCTaHoaneHHyio a HMxcneA Macro no/toro 
unoxa. ycraHoaneHHuA MexcAy xopnycon m 
rMApaBAMseexoM AopHMpyioiqeA roaoBKOM pe- 

MOHTHUH naTpyGOK M TpBHCnOpTMyX) KO/lOHHy 

Tpy6, xcecTxo caaaaHHyio c noauH ujtokom b 
aepxMeA ero mbctm. otamh atouie eca tcm. 
hto, c qeiikK) paciuMpeHHfl TexHO/iorMMecKMx 
B03M0XH0CT6M ycTpoAcTBa nyrcM o6ecnese- 
HM« OAHoapeMeHHoro c ycraHOBxoA peMOMT- 
Moro naTpy6xa TdMnoMMpoBdHMa 3axo/iOHHoA 
30HU, paAMa/tbHue OTsepcTMa nonoro ujToxa 
nepexpuTu a mcxoahom no/iox<eHMM rep*te- 
tmmhumm neperopoAKaMM MexcAy tmapoum* 

/JHKAP3MH. npM 3TOM nO/IUM UJTOK B HHXCHeA 

saciM MHeeT ycTdHOBaeHHuA na HeM c ao3- 
MOxcHOCTkx) orpaMHMCHHoro oceaoro nepeMe- 
iueHM« uMAMHAPMMecxMA nepeKpuBaTenv c 

4>pMKUMOMMUM 4>OH3p€M, B OOAOM UJTOXe ROA 

UMJ1MMAPMH6CKMM nepexpuBaTe/iOM Bwno/iHB- 
hu paAMa/ibHue orsepcTMa. a i|Ma m h APMMe- 
ckmA nepexpuB3TeAt> ycTaHoanen c bo3moxc- 
hoctwk) nepexpuTMa nocjieAHMx npn xoa« no- 
aoro tifToxa aaepx. 



1686123 




Quel 0uz2 

COCTftftHTe/lfc M JIOftKOCft* 

PeAarrop M.Wy/uia TexpeA M.MopreHTaii Xopperrop A.Ocay/iemco 



3a«3 3583 TMpa* floAnHCHoe 

BHHMfTM rocyAapcTMHHoro kommtoti no MSoGpereHMflM * otxputmrm npw TKHT CCCP 
' 13035. Mockm. X-35. Payux:*** k*6., 4/5 



npc*o«OACTBeHMo-M3AaT«^bCKMfl <omQhh8t "fltT<MT" t r. y*ropoA. ynXarapMna. 101 



[state seal] Union of Soviet Socialist 

Republics 
USSR State Committee 
on Inventions and Discoveries of the State 
Committee on Science and Technology 

SPECIFICATION 

OF INVENTOR'S CERTIFICATE 



(21) 4438706/03 

(22) June 8, 1988 

(46) October 23, 1991, Bulletin No. 39 

(71) Ail-Union Scientific-Research and 
Planning Institute of Well Casing and 
Drilling Muds 

(72) V. 1. Mishin and S. A. Ryabokon' 

(53) 622.245.4 (088.8) 

(56) USSR Inventor's Certificate No. 
796387, cl. E21 B 33/00 (1981). 

USSR Inventor's Certificate No. 
1596830, cl E 21 B 29/10 (1988). 

(54) A DEVICE FOR DOWNHOLE 
REPAIR OF CASING 

(57) The invention relates to operation of 
oil and gas wells, and may be used for 
building up a cement ring and creating 
barriers from plugging agents outside the 
casing. The aim is to extend the 
technological capabilities of the device by 
providing for plug back of the casing 
string — borehole annular space at the 
same time as placement of the repair 
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sleeve. For this purpose, the radial holes 
in the hollow rod are closed off in the 
initial position by leaktight partitions 
between hydraulic cylinders. The hollow 
rod, in the lower portion, has a 
cylindrical sealing assembly with friction 
connector mounted thereon, with the 
capability of limited axial movement. 
Radial holes are made in the hollow rod 
under the cylindrical sealing assembly. 
The cylindrical sealing assembly is 
mounted so that it can close off the radial 
holes during upward travel of the rod. 
After injection and forcing the plugging 
agent through, the repair sleeve is 
positioned opposite the zone of damage 
to the casing. The radial holes are closed 
off by the cylindrical sealing assembly 
when the device moves upward. Then the 
working pressure is created in the device. 
At that time, the anchor engages the 
string. 2 drawings. 
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The invention relates to drilling and operation of oil and gas wells, and may be used in 
oil, gas, and water wells for building up a cement ring and creating barriers from plugging 
agents outside the casing, subsequently sealing the casing leaktight with a metal patch. 

The aim of the invention is to extend the technological capabilities of the device by 
providing for plug back of the casing string — borehole annular space at the same time as 
placement of the repair sleeve. 
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Fig. 1 shows the device for downhole repair of a casing, lowered into the well, at the 
moment of injection of the plugging agent; Fig. 2 shows the same, during placement of the 
patch. 

The device for downhole repair of a casing consists of anchor 1 , serving for support of 
the device on the string, a hydraulic jack in the form of a body with hydraulic cylinders 
mounted in series thereon 2 with leaktight partitions 3 between them. Telescopically mounted 
in the body is hollow rod 4 with pistons 5, disposed in the hydraulic cylinders, 
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and radial holes A for communication between the cavity of the rod and the cavities of the 
hydraulic cylinders. Radial holes A are closed off in the initial position by the leaktight 
partitions between the cylinders. Hydraulic coring head 6 is mounted in the lower portion of 
the hollow rod. 

Repair sleeve 7 is disposed between the body and the hydraulic coring head. 
Cylindrical sealing assembly 8 with friction connector is mounted so that it is capable of 
limited axial movement in the lower portion of the hollow rod, under the hydraulic coring 
head, and radial holes 9 are made in the hollow rod under the cylindrical sealing assembly, for 
circulation of plugging agent in the initial position. In the upper portion, hollow rod 4 is 
rigidly connected with the work string (the tubing) 10. 

The device for downhole repair of a casing works as follows. 

After it is lowered into the well on the work string, radial holes 9 are positioned 
opposite the zone of the damage to the casing. Radial holes 9 are opened by moving the 
device downward. In the initial position, the radial holes A are closed off. With such a position 
of radial holes A and open radial holes 9, the plugging agent is injected into the zone of 
damage to the casing and squeezed outside the casing. 

After the plugging agent is injected and forced through, the repair sleeve is positioned 
opposite the zone of damage to the casing. By movement of the device upward, radial holes 9 
are closed off by cylindrical sealing assembly 8. Then the working pressure is created in the 
device, and anchor 1 engages the string. 

By movement of the work string upward, the hydraulic coring head is pulled inside the 
repair sleeve, holes A of the rod emerge from the leaktight partitions, and the fluid enters the 
cylinders of the hydraulic jack 
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(Fig. 2). On further injection of fluid, the hydraulic jack pulls head 6 inside the repair sleeve by 
a distance equal to the travel of the piston. At the same time, the work string is lifted by a 
distance equal to the travel of the piston of the jack. The remaining portion of the repair 
sleeve is expanded by pulling head 6, using the work string and a block-and-tackle system. 
After expanding and squeezing the repair sleeve over the entire length, the device is lowered 
to the extreme lower position, radial holes 9 open, the well is flushed until the plugging agent 
is washed out, and the device is lifted from the well. 

Claim 

A device for downhole repair of a casing, including a body with an anchor and 
hydraulic cylinders mounted in series thereon, with leaktight partitions between them, a 
hollow rod with pistons disposed in the hydraulic cylinders and telescopically mounted in the 
body and with radial holes for communication between the cavity of the rod and the cavities of 
the hydraulic cylinders, a hydraulic coring head mounted in the lower portion of the hollow 
rod, a repair sleeve mounted between the body and the hydraulic coring head, and a work 
string rigidly connected with the hollow rod in its upper portion, distinguished by the fact 
that, with the aim of extending the technological capabilities of the device by providing for 
plug back of the casing string — borehole annular space at the same time as placement of the 
repair sleeve, the radial holes of the hollow rod are closed off in the initial position by the 
leaktight partitions between the hydraulic cylinders, where the hollow rod in the lower portion 
has a cylindrical sealing assembly with friction connector mounted thereon with the capability 
of limited axial movement, radial holes are made in the hollow rod under the cylindrical 
sealing assembly, and the cylindrical sealing assembly is mounted so that it can close off said 
radial holes when the hollow rod travels upward. 
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[see Russian original for figure] [see Russian original for figure] 



Fig. 1 Fig. 2 
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